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Direct  Current  Electrical  Collecting  Machine 

There  are  known  direct  current  electrical  collecting  machines 
that  contain  saturation  chokes  included  between  the  armature  winding 
and  the  collector. 

In  the  suggested  electrical  collecting  machine,  in  order  to 
improve  the  commutation  conditions,  the  armature  is  supplied  with  an 
additional  collector  and  additional  saturation  chokes  ,  while  the 
main  saturation  chokes  are  made  with  three  windings.  One  winding 
is  the  magnetizing,  while  the  other  two,  connected  in  series,  are 
included  in  the  auxiliary  circuit  which  consists  of  an  additional 
collector  and  brushes  that  are  connected  through  a  rectifier  with 
the  main  brushes.  The  winding  of  the  additional  choke  is  connected 
to  the  midpoint  of  the  two  indicated  windings.  The  second  end  of 
the  choke  is  attached  to  the  plates  of  the  main  collector. 

Figure  1  illustrates  the  plan  of  the  commutation  assembly.  Figure 
2  shows  the  diagram  of  the  commutation  currents. 

The  commutation  assembly  of  the  electrical  collecting  machine 
includes  choke  consisting  of  main  winding  ,  additional  winding 
W2  and  magnetizing  winding  Wq  ,  choke  ^  with  magnetic  drive  made 
from  magnetically  soft  steel  with  square  hysteresis  loons  and  with  the 
minimum  remagnetization  current,  main  collector  plate  K,  main  brush 
LU,  ,  auxiliary,*  collector  plate  Kj  ,  auxiliary  brush  1 U  j  and  recti¬ 
fier  B. 
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The  main  collecting  plate  ,  the  auxiliary  collecting  plate  and 
the  chokes  are  arranged  on  the  rotating  part  of  the  machine ,  while 
the  main  brush,  auxiliary  brush  and  rectifier  are  arranged  on  the 
fixed  part. 

With  magnetization  of  the  choke  so  that  with  current  i^I^ 

(fig.  2)  in  winding  ,  it  begins  tc  remagnetize,  voltage  will 

begin  to  be  induced  on  winding  This  voltage  is  applied  to  the 

rectifier  in  a  straight  direction,  while  winding  W2  in  this  case  is 
shorted  through  the  auxiliary  collecting  plate  ,  the  ^auxiliary  brush , 
the  rectifier,  the  main  brush,  the  main  collecting  plate  and  choke 
iJ2 •  Current  i^  will  flow  in  the  circuit.  Current  i^  will  be 
reduced  through  the  main  brush  under  the  influence  of  current  ifc  in 
time  t^-tj  from  the  quantity  Ij  to  zero.  In  this  case,  choke  II  ^ 
is  reiyagnetizcd  on  the  condition  of  zero  current,  and  consequently, 


2 


Figure  2. 

the  current  through  it  and  the  main  collecting  plate  cannot  change 
direction  until  the  magnetic  drive  of  choke  is  reinagnetized .  To¬ 
gether  with  the  change  in  current  in  the  main  collector  plate  from  1^ 
to  zero,  the  current  in  the  rectifier  and  the  auxiliary  collector 
plate  increases  from  zero  to  I2. 

During  remagnetization  of  the  chokes,  there  are  steps  in  the 
current  curve.  In  the  main  collecting  olate  this  is  the  step  of 
almost  zero  current  ,  while  in  the  auxiliary  collecting  plate  this 
is  the  step  that  is  determined  by  the  magnetizing  current  in  of  choke 
ZIj.  During  time  t^-t2»  the  main  brush  can  open  the  dead  main 
collecting  plate  without  a  spark.  When  the  current  passes  through 
zero,  i.e.,  at  the  moment  t^  ,  the  rectifier  closes  the  circuit.  The 
auxiliary  brush  breaks  the  current  only  after  time  t^  when  it  is 
already  actually  opened  by  rectifier  B. 

The  remagnetization  time  of  choke  ^  must  be  shorter  than  the  re¬ 
magnetization  time  of  choke  This  guarantees  a  lengthy  step  of 

de-energizing  of  the  main  collecting  plate  and  its  sparkless  dis¬ 
engagement. 

When  the  main  brush  is  opened  for  time  segment  for  example, 

with  tp ,  a  voltage  is  applied  to  the  main  brush-main  collecting 
plate  interval  that  is  equal  to  the  sum  of  droD  in  voltage  for  active 
resistance  of  winding  on  the  auxiliary  brush  and  the  driving 

rectifier.  All  of  these  voltages  are  insignificant  and  cannot  result 
in  sparking  on  the  main  brush. 
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Tin?  main  collector  is  designed  for  a  current  load  of  roughly  85- 
907.  The  auxiliary  collector  is  designed  for  a  load  of  15-10%.  The 
auxiliary  rectifiers  also  carry  a  load  of  10-15Z  of  the  rated  current 
of  the  machine.  The  inverse  voltage  of  the  rectifiers  can  be  selected 
low.  The  number  of  rectifiercs  and  the  number  of  auxiliary  brushes 
equal  the  number  of  poles,  and  the  circuit  on  poles  of  varying 
polarity  is  distinguished  by  the  onposite  engagement  of  the  rectifier 
and  the  winding  of  remagnetization  of  choke  4^  . 

Sub i oc t  of  Invent  ion 

The  direct  current  collecting  electrical  machine  that  collects 
saturation  chokes  included  between  the  armature  winding  and  the 
collector  is  distinguished  by  the  fact  that  in  order  to  improve  the 
commutation  conditions,  the  armature  is  equipped  with  an  additional 
collector  and  additional  saturation  chokes  ,  while  the  main  saturation 
chokes  are  made  with  three  windings.  One  of  them  is  the  magnetizing , 
while  the  other  two ,  connected  in  series,  are  included  in  the  auxi¬ 
liary  circuit  that  consists  of  an  additional  collector  and  brushes 
that  are  connected  through  the  rectifier  with  the  main  brushes.  At 
the  same  time,  a  winding  of  an  additional  choke  is  attached  to  the 
midpoint  of  the  two  indicated  windings.  The  second  end  of  the  choke 
is  attached  to  the  plates  of  the  main  collector. 
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